Surface-immobilized aptamers for cancer cell isolation and microscopic cytology.
Exposing rare but highly malignant tumor cells that migrate from the primary tumor mass into adjacent tissue(s) or circulate in the bloodstream is critical for early detection and effective intervention(s). Here, we report on an aptamer-based strategy directed against epidermal growth factor receptor (EGFR), the most common oncogene in glioblastoma (GBM), to detect these deadly tumor cells. GBMs are characterized by diffuse infiltration into normal brain regions, and the inability to detect GBM cells renders the disease surgically incurable with a median survival of just 14.2 months. To test the sensitivity and specificity of our platform, anti-EGFR RNA aptamers were immobilized on chemically modified glass surfaces. Cells tested included primary human GBM cells expressing high levels of the wild-type EGFR, as well as genetically engineered murine glioma cells overexpressing the most common EGFR mutant (EGFRvIII lacking exons 2-7) in Ink4a/Arf-deficient astrocytes. We found that surfaces functionalized with anti-EGFR aptamers could capture both the human and murine GBM cells with high sensitivity and specificity. Our findings show how novel aptamer substrates could be used to determine whether surgical resection margins are free of tumor cells, or more widely for detecting tumor cells circulating in peripheral blood to improve early detection and/or monitoring residual disease after treatment.